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(54) OPTICAL MODULE [ > V 

(57)Abstract: . ' ■f'^::^'- 'l^^'''-^::^' ''''^^^ 

PURPOSE:To provide an opticalimbdOle capable)ofr^^^ 
higher speed in optical communiq^atior^-^technblbgy while simplifying j 
production stages. * ] ^.^-^^^..-^ 

CONSTITUTION: This optical mo'dule h.atsia substrate 1 consistihgibf 
an insulating material which has a projecting p'art 11 on its one 
surface and is formed with a blind hole to be fitted with an optical 
operating element 3 and a sleeve 2 consisting of an insulating material 
which has a substrate joining part 22 to be fitted with the projecting 
part 11 in tight contact therewith on the surface opposite to the 
substrate I and is formed with a through-hole to be inserted with an 
optical fiber held by a ferrule 21. The optical axis of the optical 
operating element 3 positioned by being fitted into the blind hole and 
the optical axis of the optical fiber positioned by being inserted into 
the through-hole are aligned when the projecting part 1 1 is fitted into 
the substrate joining part 22. 
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(57) [Hi^] 

i:, i:W*tr6l®tCifig|5 1 1 tC^*LTiKJe)jASn 




1 

fi^ $ nx t i -5 isfd^ e s X u - 1 s H A . 

<t toiEa:a?t cjf ti's t -ceca** s n 

/^^->*>*p^iS'9i-f XfiiD^fiK^ti, • • •■ •• 
^m'^mi\zum<Dit=ti^:j.^)v.'' ~ • 

[0 0 0 r] ■ ■ • .': . ■':'/'•: ■'■ i ^ 

[0 0 0 2] 

^® 5!^«T*^f^Si*^ ir V Tffl t^fe ^ a - 
[0 0 0 31 ^:<OJ:^:^5:3t*>?a.-J^CD^^*jg^Ba:LT 



(2) !|#M3p7 - 2 9 4 7 7 7 

2 

AI±l:*iffi©:«f7X|g*«l9:tt^)*iTt»S. ^-L-T. CIWJ: 
5 $ tlfc^^r 3. wnfiH ^ ^ ^ X 5^ >y ^: - 

;i' K ± o T^t a ^ 5- i: $ n -5 .t 5 L T -5 . 
[0 0 0 4] CltlittSiJlC. iltUBS 5 7 - 1 7 7 

5 8 0^^« (EtT. m2tS*g«a:<r»5) ©^t^i^a. 

t-;UHfiXM$tlT^2«^1-HS*i}^^$tl, c:»^2 

• •- -■• ■■■ ••- -• 

[0 0 0 5] S fc, 5-304306 ^-i^^ 

I'Jt-^^^-H* 'x **Sc-&-r^g5*-S-5^YI:¥x y=}'>if\zii 
' D Wt , t-0Dl!£ia5f^^7?A*<f-X^i^^t- ^ C t (Cck D 

[a'o o- 6]'i$ ^'{c; wne^t«giJte\ ij^gfl^p 1 ^ 9 2 
£ tife (c; i7 d^fil ^ C .fc -b TH« 

nx%^'^, z,<D^a-^^^^ \z\i.y(:^Wim=f-tim-^^n. 
•5. ■■ • 

[ 0 -biO" 71] .•: • «• - ' ■ ^ . - ' • 

^3:c!>^e5|5S^B(Da;^;^5t^:>?3.^;UT«, 
.t^7 A'.®^«i*?iS»Sic(4B^-e-rs H tj&iKb 
<, ri^rz.tb^y'mx. mz§t^m=f-\z^^^x\t^<r> 
S^®*:^#< ■^7yi^A*i6^e><DJt«#dtS3tmi^ 

• S^® »c3t«#*« AS*-r ^.fc5lc§3t®^^^<LTti 
^, L*^L, ci«J:-5fcS^®S::*:^<-r^i:ejtaS 

[0 0 0 8] -^"^T-, ^4«g^B^c^■r^^->•-L-;^ 
»*t#-Ae.n-5. Ld^L. §^®«i£/jN^<-r^a:. ^ 

yr^ A**> e ®3t«^*tS)t® AW L < < S 

56. ^>t7 7-f A'i§^®i:wraTlE«i;^3ttt^*D-i±, -r 
la-ij'f^^^^^^^ iifi^o ZL (Dm-bi^mz 

0 . m'bi^mizmmt:m-r^ ©-ciast^ x h dtii;*:-r 

[0 0 0 9] 0lJ^«^4S£3l5S®T-tt. M'bifm 



- -. A3) 
3 

m^if^i^^ h © sf^ * CD wftw M »c t> , sg^ w iz hTf^m 
[.0 010] mm. '^^^mizm^yt=i':^^-)v-^}t. 
t/jov n;^ h*t«;^;L.: »iixe*fafiiiSjfl:Tt-?a:vvT- 

-S- ©«jt:^ j£ S:«l#fr -5 C i: * B W t T S . o 

.•■[0;0 1 2,] r. y. u 0 r. - ^ PU^ .^XS' 1 .- 0 (; u j 

CO 0 1 3] »«®XU-:/<i:©*flRllB»Cf?^l^.»3l|^ 

:*Ut^i,:-- . -ii.-i/ . . ,- ; . c- 

.-, [ 0. 0 1: 4 ] . . • . J r V ' . . •■ • > 

m<D±miz\t^i^&m'f-pm&^n^:r:f}mf&Mni(:-^^ 

: ..:•/•.'•. -y . . ■• I -- 
■ [0 0.1 5] sfc. 2t:%Bjf;'e^sm^:i'3.-;uffl;^u- 



i|$P8¥7 - 2 9 4 7 7 7 

4 

[0 0 1_6] Sfc. K 
W C }^fiK.StVfi ^y-^- > Rv?-? ^^^^ 

■M^zm^ ->->'^ - > i: ^nm.^ ^zm^^^ b x 

[0:.0.,A:r7.1 ,. . - '■' :i i ■ ■■• 

,i^.a«<??,i>J-&tti:ia?f^-f b --lie .L Sc t V © i L , • * ;t 
:mmz<>\i>X:^.mi^t^M r-. .i! ■ 

[0 0 18] HI. 0 2RO^E3(CtJeoT. 

.t::i:l|ig^JlC«^j?i.3t-*i^^-,1rr^ . 

»fffita«<^s«i <i:> ^:nt^*iBjbTi^-&^nsxu- 

, C 0-0,;1- A-^ .Vl'-5!^*i':>.Tl, : S^L'J!'^:/!2-0^««S:&aP 2 2 
tt7-X (SEflfe) ll<?):i^-5X:R.:'5^^T-p^,l:3i*«^JS>^ 

=^^cj;t)j^fi)c$n, xUt^i::^'2.«?«<gS'&a52 

..flWi«.<<tii?^®R«i<«n^.jft$« 2.1 izM:-yf7i.)v-)Vi)mx 
m^^f?:^i^-0t.^m^X .3.p3tttt-rli!cbT:v?.«>;. 

.,>«>- 2- ?£r.Jgfigrt),-5 t UT d ODf&tC P E E. K" ( tI? 
•;!J- • X-7T.;>^ -x— 5^;v -..ir h >.) . P P^- S U.^.x 

M [=0 0 2 0-] H 2.:C^-r J: o fC. SISl .cD^M. itSlCfl 
§5 1 1 w±®i:fi!lBS.c;t-aT*1t5/cS:MSP 1 2 cojbS 

^^s:>t•o««ffi*^^s^^c J:- 0 iEi®/t >. 8 

.*ft,^nT.U-S,;. rflgP 1-:1 CDfl!l®lC«i/,^ > hVN-3^..-> 1 

.3 t>mf& ^ ti, X u, -€:f'2 . 1 -«{K^<^^-c»«[gi 

.•&a5:.2 2. 0I^^B f^i^fife^ tXT tv* ;ir K ->t. 
50 . [0 0 2 1 ]. $/c. CWCigR 1 .1 ff>±m\Z\t-Bi^M<r>m 



(4) 

5 

□ aR^*-r-5 5t>«*JS?t 1 4 a, 14 b, 14 c, 1 
4d, 1 4 e*«Mtte>nTt>-5, 1 4 a 

~ 1 4 e tt, ^n^ntc«i*)i*n^jtf^sij^^^¥« 

c:<D*|£7^: l 4 a~ 1 4 e (D^tl'etKD^^lZ 

5. • • • •■ • . 

CO 0 2 2] Mi^miZ\t. m&y^ 1 4 a»C«^«^l^^'- 

3 ;*iigA^ n, #187^ 1 4 b , 1" 4 c tctt^^l^: I 
C^^S/ySa, SbdWASn, fl-ac7tl.4d,' 14e 
fCttg^ >;/ -^mzi yfy^ 4 a. 4 b d^jf A$ r'ttc 
>tf^«Sg^^ 3 £ bTtt, L E D i^^^r-^:^—. 

*tia*-iA$tl-5«-&fClii|S^^<c I •C'9=i-y-:7"5. a\ 5 b 
^ S-ite^^ii. A/yt'S^ \z it^m-W 1 C.^ 5 a ; 5- b 7? 

■■ • ■ •■ ; ;.- .- . ' ; ■ . 

[0 0 2-3] -::tie>#j£7^1"4 a~ l. 4 e'73f^^®*3j; 
AUi;^) ® fci* o "J - H«ffi<£ >^ ^ 5 -f 

. 3p>'X'r' ^i^-^-Y-v (0*ii:-r) -rSM^n 

1 C y 5. a . 5- b -i: fiSg 1' .1 © Jiffi© -'3^? 
EiiS/l^-^ 8 T)?.>^4. >^:«7.-f -VTSMf tl 

• ■: - ■•■ ■ :^ .if-^M-. ' ■ -. - 
. [0 0 2 4] mz {latf J: 5ifc, rx u r^::^ zttifeiiti^ft: 
^x^mm\zmw>^mT^mmm'tU2 2 > P3^.t^T 
feoT»ffis^aP2 2 <D±Mm\z—mt^^t^-:7id-)v- 
)vi^^m2 i iii)^^is.^, .*«^:&a5 2.2 (Djgffiwcnaj 

1 OiQgp 1 .1 i:fK^-r-5 J; ^ \z. cggp«.rt®rt-j£ 

-JkS^a? 2 1 (C^tt e.nfc«3l7t 2 3 ftS.^^SP 

2 2*«tiTIHIffl5C5|*J^lffi{cai;Tt^S, •• 40 
[0 0.2-5] r(D«jl7\C2 3«|Hl.«i5<B!l«gapiSJ(rtt^> 

X6*i@^$n, a«l iXU-:/2 .i:SrS-&Lfci: 

2 3 ©■t'iD'tt (OSD. 7x;l'-;k«::^LT 
WilTt 2 3 $ tlS^ 7 7 A*<Z)^tt) it. a« 1 

tt3^i*k>X€rfflv>#^*^. c:©ffi{cfei£b^>xV -tr;!/ 

7*5/^U>Xf?S:ffltsSC:i:*t-e^S. Sfc, U'>X 
6©Sil7X2 S'KO^S^^. ffiAf::J:SH^-Ct>. 
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6 

[0 0 2 6] a«gg^«P2 2©|H]aBfiaffiT'*oT. 
IWdbaJl l©i^^>Hyi^'— >1 3tgS«-r-5ffl2 4 

tt, ^5>H/1^'->1 3<i:CDgg«MlciBe.-r. lagRcO 
[0 0 2 7] fs.ii. S«l <i:XU-:/2 t2:S«^±T 

->SrS«j^-&8i5 2 2©la^^ort^®^^^^c;*4'^'fX 
ffia^frVi, i^—)VY^/-%^—yt.-mm\±.\zmfS.^ntc 

BH«S/-?'^— > (a) <b*tSilSL;'5:tiJ;'5CT-5i Tt^:*) 
04 (a) cs^f J:5fc, ««iJifcBEiiS/^:$'-> 
VgC^#a«:-r^«8 aS;}^figLT*3€r, 04 (b) 
.ia"lSC«^8Ja tiEiJgi LTCD^HS 8 b ^rj^f^gbfc 
m,^^4.- ( dO-KS^-r ±.5 tCi; i^aS a b €:«8i^®«6 
■j|t)B>&ic>T?ai5t;: t:J::j;o-Tffiil&*l»ih-r-5. ?S:*5. 

■ioaz 8-].®i^|»ihlia&fc->.T«; •^«^-grffi2 2\z 
S/c 05 (b) \Z^-r^o\Z.B^fS.U^(DUWttz.n^ 

^mmxm.^x%^^K'ms (a) .«« i oiaap i 

^ ^ . . ^ ® JSMfC^JSB S -b b T«&i^@ 8 

c>-^g-pTti^. 0 5 -(b) -rtt, -SSlWOfflJl 1© 

X-CJ^fitbTV^S. :• . . . . . 

. [o.a2 9]-^fw, mvmmm\z^^^=E-:^::i:—)v<r>^ 

S« 1 WdligRl 1 »C}g^^nfc*)gRl 4. a, 1 4 

b, 14c.. 1.4 d- 14 6 a. ^^mm^. ^m^i 

C*y:^^5^-.y:^S!«^^ffl5ift®-9-'fXJcjit:DT<i. S 

■ r n e ti. #WJS5^ 1. 4 a ~ 1 4 e fCiKJ&ii^n 
[0 0 3 0] XU-:/2©S«»-&gR2 2<DliEB 

1 cDtasp 1 1 i«^t-s^-f x<oiH]*fttc}^^3 

tlTiJD. ;i(0[HItt(r)^fig^nfca«»^a5 2 2 fC«. 
«a7?2 3 ^mr^yjL)V-Jm^^2 1 7!)^-{*:CS:l-t 

^nrtis, L.fc*«oT, — taspi i®^» 

t; flgpi lC0±ffi©3tf^KiS^ 3^gffl©#j£?tl 4 

3 ©rtBS:iE5S»Ct4B-&t)*UTX U — y 2 SrfiKlJUT 
*5tt«. m{'XU-:/2<7)SS^^gP2 2 tS«l«DO 
g|5r 1 t«rK-&$-e--5/5:ltT. 1 4 a fCfficfeen 



: .• .(-5) 
>X6 «:^LT»S cfc < —m.^^^ Z:tf)i-V^^.. • 

CO 0 3 1] -^piiz. j^mmm}z^^yt=E-:?zi.-)iT ■ 
-> 1 3 »sgE-&gP2 a ronattSPoi^Mfflicj^^s 

.ffpc:i:*«T:#-5: ■ ; . ..- • ci- 

•• 1 0 Q 3 2 ] ti±® d e>; *s^)^^?ytc j;n«. -t;-.'; 
-r^ 2 (Dmrnm-^m 2 2 tss 1 (oasp 1 a t^ttc-^..^ 

.mt^ Z <b;^t^#i§i jS/c; ::1t!S!JiK)tB.Lvf^l|!Sri&® <i:'.b 
[0 0 3 3] ^l|^M0IJ('»-5^ti?3:=r^8Ni9.« 
Tt/V^M-I D.v(Mol!(Jed:-lTit€fcoflaecti;on Device 

a, -1" -> 3.-y h Kte i .2 v;;3 .5y .feJB^j^lcH^^ * 

X U - y 2 <r>mW^^U 2 2 t diffit^ L-fc-t.^'t^* 

•I!i^;^3:*t»tt'e.n='S*iS?\:d:4c.a sxy-.;:;^.!2'(c» 

Jten-S 7.a:>-f;>k^JfgR'.2iii©ff»7tv2-3.<75^^^^^^ 
I C 0 0 ,3 4^] >.2: D.' I :D 75: ii(I>::f y 7i=f-\y i7.m. 

mAtimm-rnit; ^^m^Sx^^v&m v»««'&cj±^.r 
a3j>.u:7- (LCP-) tiid.Am^^^n^ti^.:mo):i-->v 

• [0 0 3 5] ;^C; S«r^^^^:'f.X^8iS:UT, ^(O 
M'm\zmSin^:~>.8iBi.zf-'i^.^i> v^^n^—y 1.3 ^m^s. 

r^. S/c. I^«lCbTJ?i'J-:/2.<D»1Sjt^gP2i2 W 

JiSCTSfiaiO@«SIWih5aa^L.Ti3<. ■ -.. 
[0 0 3 6] ^IC. ««1 lcMttetlfc*j£7^:i .4 a:~ 

75:^f^t!j^^3. m^SaafflcOiji^ft: I C 5^ •;/:/. 5. a.;. 
5 b, :/n>5^>-y-4 aRiyf4 b'Sr-en-t'ntfttt-. 



i|#M¥7 - 2 9 4 7 7 7 

8 

.-5. ;i<7?i:^. •#5=->>:/Si^^«$*rjg7^: l 4 a ~ 1 4 

« 1 tt:3'7X5^y ^'STfiKMStlT^l■5®T5^:^ft** 
;•r•5.c^t^S*ve.• =&«JK?^:i-4; ai-v 1,4 e ©rt^C^S 

tCJ^fiKLT*3#> =&#JK7t 1 4 a~ 1 4 e C$SM<&JE 

: [:.0'X)"3.<7,] -Sfc, S^lETtd 4 a ~ l 4- e tC=&^B, 
i^{C3tl^«j^^.3;,Sr^Bir^lC|SRLT-«, c^cro^tcffiit 

<fe XSmz:^^-^, n<B%n ti}i-^MiLf£ nm^tii ^ ;^ i^^ST 
, iVSn SrSiai-trS fc«e> l .4.:a izS^ $ tl^ 

':^f2f5>3vT5«{*fi«)-te£(,n?1tiJfcBa-r*. ' • ' • : ■ 

i ' [ OyQfvSVS'i] ;? i l.) miZmUf'^tS C- .t ■:^firB^je)t- 

(«^«>05:fe-:^BI«-) ' i . ■0-6 i Oa,) •tiWl£?^:-l.r4 a* 
;±:B*X6,^fei5LWM'T?ab'D , -la 6 (bO «#JS?t 1 4 b 

';CJg^S.i;:X*5€r, .*JS?5: ■1.4::a C^fPi!)3g^3.^£IScjXtr 

..CI tTfeB«:86:«:fTafe©-e*:S» .S^r) T.-Wic?^ 1 4 
-a «3¥:f^»)^:^ 3 *tKi^snrc;<i:;€r f:, : C 

'.siJt^^-f^^Nasi: txu ^:/2.itjBm\zfSimux^< L 
; :cD^a£ic*5tt s&B^j6,*^x€?ntf <fc v> c: i-*>.e.\ - ai 

COIP^ JCO fe*Jic?t 1.4 a < Tir? T.VirC J; ' 

[ 0 '0 3 ^9 ] -;: ( 2 ) SiPSP^^ T*3 • g S-S fc 
S»Ccb:0*lrfi^s6-r-5;^ffi 2.W*te : 0 .7 ) i - 0 
•7: •■ Ca ) . it^m^i: 4' a «r±® fcittlB0Tab 0 , 
0 7 ■ ( b) 1.-4 .a-.^fflflM*^ 6 i5*-fclKffi0Ta& 

• 0 ; 0 7 ! ( c ) «*JS7t 1- 4 a iC^f^ft^^r 3 ^« L 
fct*iliS:ffl!lM*^e.^9-fc»rM0-r?SS, 0 7 {c^f J: 5 
tC, ^JS5^.1 4 arW.StMrii[3?!'r-5 2fflS^Hi^^ ffi 
«2BlJt§§Stt<7>Siggpi 5-€r^tt. C(7DSipgpi 5i 

•5tf 3tf^«i5g^c9S$abs(,Mai^a^fijffl LT,iftB-r-&:^* 



(6) 
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[0 04 0] •( 3 ) 7—n^mt:Mm Lx^&m^^m 

j£ :"H 8) . 0 8" ( a) 14a «J;M*vf,;^;fc 

laMHT* 0,08 ( b ) .«*JSc5*t 1 4 h'=S:Umii^ <^^ 
fcWfBST?»D. 0 8 (c) rtt#lS3^1 4 G fC3tf^i!l5g 
^3 &Kfibfc*ft^Sffl!lffi;5»e,*fc9f®®-r*;5. 0^8 

T:fe€r, Mi^^\zm^t^ 2 m\zmmi^'rc&mmii' s-^k 

tt, ^-/IgPW 7 iZi:^xyti¥mmT 3 SrWjiE-?^ -1 4-a 

(c ^ $ -fr ^ C i: -^SB^ JC" *fit 15 .fe : ■ d 

T, #i£7^Cl 4 a«^f^l!lig^ 3*tS2pgPl'5-{i-^S:t '.^tf 

*^-sc-r ^ «}; p tc^ipgp 1 5 ^ j^fife-r -5 o " • ■ ■• s 
[0 0 4-1 ] >5:*5, 'yti^mm^'^t(D^a:)-^w»mm<^ 
MmizmmTimif e tiTVi^«^«. 0 7 c^-TiK 3%: 

SrfT ^ lg 2 (Dyjm^ 0 fe". • 0-8 CSt-r-J: 
[0 0 4 2] 0 9C»cfV>TM2SIM«(C^K-53t 

=Ey3.-)nz-z>\,^xmm-r^, ^mam 1 siM^ijtc^^ 

-r;^*?-&,.S«3 1 0:teJ;t;^X'J— :/3 2'o:li:- 
*»CMI D;fet**^e.i^pN ^«3 1 G)#j£7\:n^fm^f >• 

^tiTt,i-5> ^cDSjfi7'n-trx(c^tiX.;b"0 9 ■;- 
(a) iz^r^oiz: mimmmiz^MLxBb. y.^'- , 

Xf^«y;?figS!$tlfcSS3 1 0WiaaP3 1 1 fCv.K'J- , : 
7^3 2 0©S«J^^^3 2 2.*fK^^-(tTfT^. -75:^3'. '1. ' 
0 9 (b) tt. m2SIJS^JfC'^S7t^:->'a.--)KD^^^ 

a0-r*D, 09 <c) it\ 7.o—zr3 2o>^mmvtz - 
[0 0 4 3] -Aiz, mi ofz^-i^^msmmmiz^^^ 



tte.nsi«]jSPi i«)Scttio-e*-5<DC3*L. msmm 

mxitmU4 1 0CfS:tte.n-5i!!ia54 1 l©Sc«2 0T 
a&O, Sfc, cntctt>;5:Vi. M3||ig0yctta«4 1 

0®a6P4 1 1 i:{K^-r-5XU— :/0^4 2 0 20T* 
fcS.^T**. fie-3T, M3S|]5g«C^S3t^:i?i-;i' 

Ttt. »«4 1 o\zmt^nx\^^^—yj(Da^4 i iix 
X. ^ms.mm'i:~:^=L-jii:-r^cii^ix^^. mtz. 

[0 0 4 4] mimmmiimmzmsmmmizisi^^x 

6. 0 1 0 (a) • (b) ®J;-5fcy^X5^>y^fiES^ 
nfca?«4 1 0®t{hjB4 11 tC, XU-:/4 2«0«S 

-»^4 2 2:<£>«^Sl±Tff ^Wi^; S«S^SB 

v'-;!/ V/^iS'->t:mfS:hX:ismt. 

•■[•0-a:4'5^] 'M\z: ^'l ivz^^^m^mmmiz^^^ 
=^>j.£^)],iz-z)x,^xnmt^, -znnim I'mmmizm^ 
yt'Ez^^-)ytmyi^(Difi-::><DMmm'-^m5 22^2 

■D<DyaL)U—)V 5 2 1 ifiMit^nXX U 'r-lfS 2 Oj&tj^ 

[0 QV4.6] .0 11- (a) (i, M4SI)5S^}C»S'^^>7 

:i-jt'CD'^iP^^^a-efeO; 0 1 l: (b) ~01 r • 
' 'Cd)■^1\^^oym^5•l OoagR-S l l a, S'l.l b. 
..■5 -1 -1-c RtX;^ U--;:/ 5-2 0 <©je.®©J^#i(c:3l/iT<Da 

1-1 -eb) mit. resU 5 r i. 'a-^^it ai?^tt6nfca« 5 

-T 0^" .crf^^Z^-Oia^S:! ! a (D5R:^<*:iKi&-r-5« 

v.-z>(o.mmmm\zmiii^tirzm^m-^si^5 2 2^ 

[0047] 011 (c) X\i. «SC0 1-3CDiaS55 1 
,4 b*«K:tt6.tlfca«5 1 0^, CI<Di£i^»5 1 1 b tttc 

-6 2 2i$r*-r-5XU-^5?5 4 0 4:»i?);S:S^^:>»3.-;l^ 

:t0.0,4 8] 01 1 (d):Tttc £f6|55 11 cifi2-Z)fS[ 
ifibtlf^m^S 1 0 i. ZLiX-^ 2oOi£hl»5 1 1 c©^ 

n^*n <»: e^^T -5 2 o eDDagBT&tjes (c^tt e> tifcsss 

^SBS 2 2 ^#-r-5:^ 'j— :/5.2 0 i:*^e.Yj:.53t^:>'a. 
—)yifi^tsnx^^?>, 011 (b) , (c) . (d) \Z 
^R•t"C:-tl^>fl^a5 5 1 la, b, c±-^*oT, 2-:?<D7 
ci;;i>— JU5 2 1a. b. c OT|a□gi5CD^•n^mc*f^^•r 
•5^4B« 5 mz^iz^iftm^^WLiffz 
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[0 0 4 9] ti-rno^'&'b. 21H©7.x;i/— ;l/5 2 1 

a, c <0S«S-&gB5 2 2-C— ft:{tT^-5® 

. [0 0 5 01 ;i®.fc5fc, mm 5 1 oictiit^n-siaa? 
(ofkRUmmt,- .,0 1 1 : ( b ) , 01.1 ( c ) j'^-r J: 

5 ca* coj^ji/Stfe 0 . la i i:ic^$nst>ff)iy.nT:* 

J5:t»a«g5^ai5 5 2 2 (7)icffi®igtfeCt3l»T'b:0 1 Iv 

• ( b.) , 0 1 -r. - ( d ) ^z^•r:J^. 5 (ommn^^'D ^ 
[o ovsn i^*, ^^mmm-c^vtcjt^'^x^^n'm 

M. .- • -x- , K. •^i y o < — / J( - i 
[Q^O 5'.2;1 iS.felS; ^ir^^ KSs^^T^Sr^MtfUte^ 

\z. 2 0 (r>nmm\z^Wi<rifm^mm& z-^^ 

» .i2 QasR we ^r^iiK?,M« 

[0 0 5 3] ^' i-.T-,:.:--- j-nti'} 

- . [ISW Oinm : et±WiBB CJttMaU fcd;i-54c ;*I6M »c J: 



(37) «pM3P7_2 9 4 7 7 7 

12 

[0 1 ] 1 IIM^JfC«R-5^^:>?3.— ;P*^T 

• [02] ii^^m<Dmi^mmiz%^yt=E:i^=L-)v\zm\''^ 

... [0 3."] *f!H4a3^ i;iiM«>iJfs«^)t^:-:^3.— ;ncfflii 
e.n-5X U -:/ePiJ-S:5^-r»r®^«0Ta&'5. 

./tf 8a««SO!!l!l»lh«jt*5^.L>fci4S0T**..; .: . 
■ ,[05] t J'»:^3^-t -^a. -;ncffl tve. ns«s© 

[0 ft] zmwi<D,mm^K3ti¥W}m^xitm<Di^mwmm 

.'.rt, [0 ^7; ] :^«^.*lS^ tr^f^S!l^^i5l«ft60#»«:^S 

[0,p 1 *^w^co^ 2-*Mw^ j2..^^=e>^^^.-;i'*5^-r 

■_. [0^Jc olI :*56M<®^-3 SlifeMte#'3^'e>?3.T-Jk*5^ 

■r^«0T*S;!,-*:-j/tKi * ^: ; -..V -;.-■.>■ ■ 

v;^i^«0:^feva^i; , i J' ■ ^ .'v yv :-■ l :' 

:.y.-[0rlJ2il!i*f&W©«.5:SIMWC«6',S-3^^:S^.=^^^^^ 
/ V ■^*:^-r^.«0-^*§^ ■■ .1; rv <- y ■. .- 
?" mnvmrnhYJ ■ vt a; . - fSl->; ? - • -S: n> ■ • • . 
fe ^r a^iUVO v ii4il gi;> .t,5::i 0-a«, ..2j;.y ;:3 2 0 ....4 2 

ia-:t«*jjnm.ij«.:".-3tf^^^ , ,1-ui . -:3..a-; is n 5-t d 

^'.'■30 >ca-i -ea' .h-b., i:5'fl-.a t V-,i5a5. 4 a >K.l.'4:;b v 1- 4 
=-/c.i.. l:-4;d:. Tj:?4;.e.-;#j£7tv. 2 .l "r'7x;i'— Jl'fe^ 
gP, 22. 322. 522 2. 3 

'I'll !..'■?. ' li 'Ti 1 —-C . ' ." .. -■ (', i 
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